In the present investigation BR28 paddy was grown in the Boro season. Three herbicides: Rifit 500 EC, Ronstar 25 EC and Machete 5G were applied in different doses and studied their effects on the control of weeds and ultimate growth, yield and yield components of Boro paddy. Eleven different treatments viz.: T 1 (control, no herbicide was used), T 2 (only hand weeding was done), T 3 (Rifit normal dose), T 4 (double of Rifit normal dose), T 5 (half of Rifit normal dose), T 6 (Ronstar normal dose), T 7 (double of Ronster normal dose), T 8 (half of Ronster normal dose), T 9 (normal dose of Machete), T 10 (double of Machete normal dose) and T 11 (half of Machete normal dose) were used in the experiment. The number of tillers, length per tiller, length per panicle, area of flag leaves, number of filled grains, percentage of filled grains, straw and grain yield per hectare were found maximum at T 3 where normal dose of Rifit 500 EC was applied.
INTRODUCTION
Weeds are abundantly found to grow in rice fields. They grow with the cultivated rice plant and cause injury to them. Weeds compete with rice plant for nutrient, water, light and air. They prevent the crops from attaining complete development and giving a maximum yield. Weeds accumulate more N, P, K, Ca and Mg than the crops and thereby reduce yield, particularly when the availability of these elements in the soil is low (Vengris 1955 (Vengris , 1956 ). In rice field, the crops and weeds remain associated with each other from the very beginning of their life cycle (Sarker 1979) . Loss due to weed infestation is quite high (Isley 1960) and can reduce yield up to 34% in case of transplanted aman rice (Datta 1981) . In Bangladesh, weeds are traditionally controlled by hand weeding. This method of weed control is very much laborious, time consuming, inefficient and costly. On the other hand, herbicides are used successfully for weed control in rice fields for rapid effect, easier to apply and low cost involvement in comparison to the traditional methods of hand weeding (Mian and Mamun 1969) .
Considering the above facts, in the present experiment three herbicides: Rifit 500EC, Ronstar 25EC and Machete 5G were applied in different doses in BR28 paddy field in Boro season and their effects on the control of weeds and yield and yield components of the paddy were studied.
MATERIALS AND METHODS
The seeds of BR28 paddy were sown in the prepared seed bed of 3m × 1m × 15cm in the Botanical Garden, University of Chittagong. Two hundred grams of seeds were evenly sown in prepared seed bed on 03 January 2005. Watering, weeding and other cultural practices were done in the seed bed as and when required. The main field was prepared by ploughing, cross ploughing and leveling properly. After preparation, the field was divided into 33 plots each measuring 4m × 4m. There were eleven treatments each with three replications (block) where Complete Randomized Design (CRD) was maintained. Twenty four days old seedlings of BR28 were uprooted from seed bed and were transplanted in the prepared field. Two healthy seedlings were transplanted per hill in all the experimental plots. Row to row and hill to hill distances were maintained at 20 cm each and there were 400 hills per plot. The fertilizers were used per plot following BRRI (1991) Three herbicides: Rifit 500EC, Ronstar 25EC and Machete 5G were used in the present experiment 3 days after transplantation as per following schedule:
All the herbicides were applied in the BR28 paddy field three days after transplantation as per the product monograph. The weeding was done at 45 (W1) and 75 (W2) days after transplantation and during harvest (W3) in all the treatments. In control plots the weeds were allowed to grow up to maturity and were collected during harvest.
The paddy was harvested after 117 days of sowing and the following data were recorded from randomly selected five hills of each treatment. For chemical analysis 100 g of straw and grains were taken from each plot separately and then dried and grinded for making powder. Dried powdered plant samples (straw and grains) were digested following modified Microkjeldahal method. Then nitrogen (N), phosphorus (P) and potassium (K) were determined as described by Jackson (1973) . Analysis of variance (ANOVA) was done to show the significant differences among the treatments. The correlation studies were also done to obtain the relationship between two parameters following the techniques of Little and Hills (1977) .
RESULTS AND DISCUSSION
Different doses of Rifit500 EC, Ronstar 25 EC and Machete 5G were used in BR28 paddy field and studied their effects on growth, yield and yield components of BR28 paddy. The results showed that the number of tillers per hill increased highly and significantly (p=0.01) in all the treatments from T 1 . The highest number of tillers per hill was found in T 3 followed by T 5 , T 10 , T 8 , T 2 , T 9 , T 7 , T 4 ; T 11 and T 6 (Table1).The length per tiller increased highly and significantly (p=0.01) in all the treatments from T 1 except T 6 . The highest length per tiller was found in T 3 followed by T 8 , T 7 , T 10 , T 5 , T 9 , T 2 , and T 11 (Table 1 ). The increase in length of tiller in the present investigation due to the application of Rifit 500EC was found consistent with the findings of Awan et al. (2001) .The length per panicle increased highly and significantly in all the treatments from T 1 and the highest length per panicle was found in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 2 , T 6 , T 8 , T 11 and T 4 ( Table 1 ).The area of flag leaves increased highly and significantly in all the treatments from T 1 . The highest value was in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 6 , T 5 , T 2 , T 11 and T 4 ( Table 1 ).The number of filled grains per panicle was found to be increased highly and significantly in all the treatments from T 1 .The highest number of filled grains was obtained in T 3 followed by T 10 , T 8 , T 5 , T 7 , T 9 , T 2 , T 11 , T 6 and T 4 . (Table 1 ).The number of unfilled grains per panicle was found significantly lower in all the treatments from T 1 except T 4 . The lowest number of unfilled grains was found in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 6 , T 5 , T 2 and T 11 . (Table 1 ).The total number of grains per panicle was increased highly significantly in all the treatments from T 1 . The highest value was obtained in T 3 followed by T 10 , T 8 , T 5 , T 7 , T 2 , T 9 , T 11 , T 6 and T 4 ( Table 1 ).The ratio of filled and unfilled grains increased highly significantly in all the treatments from T 1 . The highest ratio of filled and unfilled grains was found in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 5 , T 6 , T 2 , T 11 and T 4 ( Table 1 ).The percentage of filled grains increased highly significantly in all treatments from T 1 .The highest value was in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 5 , T 6 , T 2 , T 11 and T 4 (Table 1). The fresh weight of straw per plot increased significantly in all the treatments from T 1 except T 2 and T 4 . The highest value was in T 3 followed by T 10 , T 8 , T 7 , T 6 , T 9 , T 5 , and T 11 ( Table 2 ).The fresh weight of grains per plot was found ZIAUDDIN HOSSAIN et al. . 6 to be increased significantly in all the treatments from T 1 except T 4 .The highest value was in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 6 , T 5 , T 2 , and T 11 ( Table 2 ).The total fresh weight of straw and grains per plot increased significantly in all treatments from T 1 . The highest value was found in T 10 followed by T 3 , T 8 , T 7 , T 9 , T 6 , T 5 , T 11 , T 12 , and T 4 ( Table 2 ).The straw and grains ratio decreased highly significantly in all the treatments from T 1 except at T 4 where the ratio was found to be highest ( Table 2 ).The straw yield per hectare increased highly significantly in all the treatments from T 1 except T 2 and T 4 . The highest yield was obtained in T 3 followed by T 10 , T 8 , T 7 , T 6 , T 9 , T 5 , and T 11 ( Table 2 ).The grain yield per hectare increased highly significantly in all the treatments from T 1 except T 4 and the highest yield was found in T 3 followed by T 10 , T 8 , T 7 , T 9 , T 6 , T 5 , T 2 , and T 11 ( Table 2 ).The 1000-grain weight increased highly significantly in all the treatments from T 1 except T 4 . The highest 1000-grain weight was found in T 8 followed by T 10 , T 3 , T 7 , T 2 , T 9 , T 6 , T 11 , and T 6 (Table 2) . Present findings corroborates with the findings of Chandler (1969) who also reported significant increases in the yield of rice by the application of herbicide. Matsunaka (1970) also reported the significant increase in rice yield due to use of herbicides over hand weeding. Budhar et al. (2002) observed significantly higher grain and straw yield by the use of three herbicides over hand weeding. The N concentration of straw increased significantly in all the treatments from T 1 . The highest value was obtained in T 9 followed by T 10 , T 2 , T 6 , T 11 ; T 8 , T 3 , T 4 , T 5 and T 7 (Table 3 ). The P concentration of straw increased significantly in all the treatments from T 1 except T 4 . The highest value was in T 10 followed by T 11 , T 8 , T 9 ; T 2 , T 6 , T 7 ; T 3 and T 5 (Table 3 ).The K concentration of straw increased significantly in all the treatments from T 1 except T 2 , T 6 and T 10 . The highest value was in T 7 followed by T 5 , T 11 , T 3 , T 8 and T 9 (Table 3 ).The total NPK concentrations of straw increased significantly in all the treatments from T 1 . The highest value was in T 9 followed by T 10 , T 11 , T 7 , T 4 , T 2 , T 6 , T 8 , T 5 and T 3 (Table 3 ).In N: P:K of straw, N concentration was found to be maximum in T 9 . The P concentration of N:P:K was maximum at T 10 . The K concentration of N:P:K was found maximum in T 4 (Table 3 ).The N concentration of grains increased highly significantly in all the treatments from T 1 except T 8 .The highest value was in T 3 and T 2 followed by T 4 , T 6 , T 11 , T 9 , T 5 , T 7 and T 10 ( Table 3 ).The P concentration of grains was found to be increased significantly in all the treatments from T 1 .except T 4 and T 9 . The highest value was in T 6 followed . 8 by T 3 , T 10 . T 2 , T 5 , T 7 , T 9 T 4 , T 8 . The P concentration of grains was found to be decreased highly significantly in T 11 from T 1 ( Table 3 ).The K concentration of grains was found to be increased highly significantly at the treatments of T 2 , T 3 , T 9 and T 10 from T 1 . The highest concentration was found in T 3 followed by T 2 , T 9 and T 10 . On the contrary, the K concentration of grains was found to decrease significantly in the treatments of T 7 and T 11 from T 1 ( Table 3 ).The total NPK concentration of grains significantly increased in all the treatments from T 1 except T 8 and T 11 .The highest value was in T 3 followed by T 2 , T 6 , T 4 , T 10 , T 9 , T 5 and T 7 (Table 3 ).In N:P:K of straw, N concentration was found to be maximum in T 4 . The P concentration of N:P:K was maximum in T 7 . The K concentration was found maximum in T 1 (Table 3) . The response of different doses of Rifit 500EC, Ronstar 25EC and Machete 5G on the growth, yield and yield components of BR28 Boro paddy was not similar. The highly significantly increased growth, yield and yield components were found in T 3 where normal dose of Rifit (1L/ ha) was applied. Ronster normal dose (2L/ ha) though decreased the weed population in Boro paddy but the yield and yield components were not found satisfactory. This may be due to the toxic effect of this herbicide in Boro paddy. On the other hand, Rifit normal dose gradually decreased the weed population in Boro paddy from W1 to W3 and ultimately produced the highest yield and yield components.
In Boro paddy, the total NPK concentration of straw was observed maximum in T 9 when Machete 5G was used in normal dose (25kg / ha). The normal dose of this herbicide may help in better uptake of NPK nutrients from the soil. The NPK concentrations of grains were also found different due to the treatment of the herbicides. The total NPK concentrations of grain were found maximum in T 3 when normal dose of Rifit was used.
From the above discussion it may be concluded that, action of three herbicides in BR28 paddy field was not found similar. The effect of herbicides differed with its nature and concentration in BR28 Boro paddy. Rifit at the rate of 1L/ha ( normal dose) was found effective to control the weed population and to increase yield and yield components in the BR28 rice.
